
Although several demonstrations are available that severely retarded persons can learn 
difficult vocational tasks, little effort has been made to determine whether this learning 
occurs as a result of the reported training procedures. Therefore, a severely retarded 
woman learned to assemble a saw chain when teaching procedures involving differen
tial reinforcement, modeling and physical priming were used. The use of a multiple 
baseline design across task segments allowed for the interpretation that the procedures 
were functionally related to the trainee's gains. 
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Acquisition and performance of vocational tasks 
by severely and profoundly retarded persons have 
been reported with increasing frequency during the 
last two decades. It now seems clear that to label a 
person "retarded," even "severely retarded," im
plies no necessary restriction on the individual's 
potential to learn a variety of work behaviors (Bel
lamy, Peterson, & Close, 1975; Clarke & Herme-
lin, 1955; Crosson, 1966; Gold, 1976; Hunter & 
Bellamy, 1976; Karan, Eisner, & Endres, 1974; 
Martin & Flexer, Note 1). 

The demonstrational emphasis of much of this 
literature motivated the present research. Acquisi-

. tion of vocational skills by severely retarded adults 
has been reported often, but little effort has been 
made to determine whether those gains are actu
ally the result of reported teaching procedures. For 
example, none of the studies cited utilized experi
mental designs which rule out the possibility that 
learning resulted simply from extended exposure 
to the task or trainer. Therefore, the purpose of 
this research was to ask if the learning of a difficult 
vocational task was functionally related to the de
fined training procedures. 

Specifically, a case study in vocational training 
will be presented to illustrate the ability of a se
verely retarded woman to learn to assemble saw, 
chain, a task potentially available to sheltered 
workshops. In the study the relationship between 

training procedures and task acquisition was as
sessed in a multiple baseline design across task 
segments. 

Method 
Trainee 

The trainee was a 30-year old woman labeled 
either severely or profoundly retarded on the basis 
of several standardized intelligence tests adminis
tered over the last 10 years. At the time of the 
research she had been a participant in a community 
vocational training program for fourteen months. 
Prior to that, the trainee had resided in a state 
institution for nine years with neither vocational 
nor educational programming. She had no func
tional expressive language, but followed some 
simple verbal directions and imitated some move
ments. 

The Work Task 
The task involved assembly of 11 small parts to 

form a repeating segment of saw chain, the cutting 
portion of chain saw blades. Each of the compo
nents measured approximately 1.5 x .5 cm. As
sembly involved stacking the components in three 
levels, with each piece requiring correct rotation 
on both horizontal and vertical axes. Stacking was 
done on a masonite strip with grooves which held 
the bottom set of components in a straight line. 
Assembly of the product involved performing in 
sequence a chain of behaviors which was defined 
in 47 steps, or discriminated operants. At the com-
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pletion of training the subject was expected to 
complete the task without assistance. This in
volved moving a place marker in front of each 
parts bin in turn, picking up a component from the 
bin and placing it correctly on the chain assembly. 

FIGURE 1. SAW CHAIN MATERIAL USED FOR 
ASSEMBLY. 

Training Materials 
In addition to the task itself, training involved 

the use of a parts bin apparatus, in which parts 
were stored separately in the order of assembly. 
The apparatus consisted of a row of 11 3-inch 
(7.6cm.) square compartments. In front of each 
compartment was a small platform on which the 
trainee moved a wooden block to mark her place in 
the assembly. Small edibles and later pennies 
which could be exchanged for edibles were deliv
ered contingent upon task-related behaviors during 
training. 

Data Collection 
Correct responses for each discriminated oper

ant in the task were recorded during probes which 
occurred after every 20 minutes of training. During 
probes the trainee responded to the discriminative 
stimulus defined for each step in the task. This was 
accomplished by letting her continue without inter
ruption when a step was completed correctly and 
by having the trainer complete the step after incor
rect responses (thereby creating the discriminative 
stimulus for the next step). During probe trials the 
trainer made comments like, "You are really try
ing hard," etc., while the trainee was manipulating 
task components, regardless of whether responses 
were correct. 

A response was scored as correct if the trainee 
responded to the discriminative stimulus without 
prompts or cues of any kind, performed the 

movement correctly, and made all necessary rota
tional discriminations. Any other response or fail
ure to respond within 10 seconds was scored as 
incorrect. Observer agreement was checked during 
the first five probes and every eighth probe there
after. During these 16 probes performance was 
scored simultaneously by the trainer and a second 
individual with vocational training experience. 

Training Procedures 
Training was conducted on one task segment at a 

time to allow measurement of progress within a 
multiple baseline design. Training continued on 
each segment until the trainee performed all steps 
in the segment correctly on three consecutive 
probes. 

The trainee was seated in front of the task with 
the trainer either sitting beside or standing behind 
her. Early training sessions began when the trainee 
attended to the task for a few seconds. The trainer 
then modeled the first step, asked the trainee to 
perform the step, and provided differential conse
quences for correct and incorrect imitative re
sponses. Correct responses were followed by 
compliments, physical contact, and small edibles. 
Incorrect responses were terminated by the trainer 
as soon as they occurred. The trainer returned the 
task to the last correctly completed step and, using 
more complete modeling or physical priming, as
sisted the trainee through a correct performance of 
the step. The trainer then returned the task once 
more to the last correctly completed step and re
peated the procedure, providing much less physi
cal or modeling assistance. 

Each step was introduced in sequence via this 
modeling and priming procedure. After a step was 
performed correctly, the trainer no longer 
provided the modeling cue prior to the trainee's 
response. The trainee was expected to perform the 

• step without prompts of any kind from the trainer, 
the relevant discriminative stimuli being provided 
by the task itself. Differential consequences for 
correct and incorrect responses were then 
provided as described above. 

These procedures were modified during the 
training periods between probe trials 30 to 70 when 
the data indicated lack of progress. These modifi
cations were based on the trainer's hypothesis that 
correction procedures might be functioning as rein-
forcers for error responses. First, an attempt was 
made to maximize the difference between conse
quences for correct and incorrect responses. In
correct responses were followed by a firm " N o " 
before the correction procedure. When this had 



little effect, it was hypothesized that the physical 
contact involved in priming correct responses 
might be a strong reinforcer. These were deleted, 
but with little effect. Finally, an attempt was made 
to eliminate corrections altogether. This involved 
attempting to anticipate incorrect responses and 
provide necessary verbal or physical assistance 
before an error was made. When the trainee began 
to emit the correct response, the assistance was 
gradually removed by providing it earlier in the 
behavior chain (Bellamy, Inman, & Schwarz, 
1976) or making it less and less specific. This pro
cedure continued throughout the remainder of 
training. 

Results 
Observer Agreement 

Agreement between observers was computed by 
dividing the total number of agreements by the 
agreements plus disagreements on the 47 discrimi

nated operants in the task. Agreement ranged from 
98-100 percent. It is possible that this represents 
an overestimate, in that complete independence of 
observers was not achieved. Progression through 
the task during probes required the trainer (first 
observer) to complete a step performed incorrectly 
by the subject in order to assess responding to the 
subsequent step. Therefore, the second observer 
was aware when the trainer considered a step in
correct. After the two initial probes, however, the 
second observer reported no instances when she 
felt the trainer had intervened inappropriately. 

Task Acquisition 
Acquisition data are presented in Figure 2. Dur

ing the three probes before instruction, the subject 
made one correct response on Segment 1 (attend
ing to the task) and no correct responses on either 
Segments 2 or 3. 

Training on Segment 1 was conducted during 28 



hours and 40 minutes over a two month period. A 
total of 82 probes were taken during this time, with 
performance on Segment 1 increasing from 4 cor
rect responses on probe 4 to a criterion of 3 con
secutive correct responses on probes 83 to 85. 
Correct responding on the remainder of the task 
ranged from 0-5 on Segment 2 and 0-6 on Segment 
3. Inspection of Figure 3 reveals that little apparent 
progress was made during probes 30-70, the period 
in which several procedural modifications were 
made. 

Training on Segment 2 required a total of 7 hours 
and 40 minutes during eight days of training. Dur
ing the 23 probes taken during this time, the sub
ject's correct responses to Segment 1 remained 
perfect: those to Segment 2 increased from 6 and 5 
on probe trials 86 and 87 to a criterion of 3 con
secutive correct trials on probes 107-109; correct 
responses on Segment 3 ranged from 0-9. 

Training on Segment 3 was completed during 8 
hours of instruction over nine days. During the 24 
probes taken during this period, the subject main
tained correct responding to all steps on Segment 1 
and ranged from 14-16 correct on Segment 2. Cor
rect responding on Segment 3 increased from 9 on 
probe 110 to the criterion level on probe 131 to 133. 

Discussion 
The subject learned to perform all three seg

ments of the task independently after the training 
procedures were implemented. This result 
provides evidence for the existence of a functional 
relationship between the vocational training pro
cedures and the trainee's skill acquisition. Because 
a multiple baseline design was used, attribution of 
skill acquisition to simple repeated exposure to a 
task or trainer, which has not been ruled out in 
most previous literature, could be seriously 
doubted in the present study. The trainee appears 
to have acquired each segment of the task as a 
function of beginning systematic instruction. 

The results also provide a clear demonstration 
that a severely retarded person can learn the skills 
required to perform a complex vocational task. 
This is consistent with several other reports of the 
potential vocational competence of severely re
tarded persons (Bellamy, Peterson, & Close, 1975; 
Clarke & Hermelin, 1955; Crosson, 1966; Gold, 
1976; Martin, & Flexer, 1975). Spanning two dec
ades, these reports have illustrated that, with sys
tematic training, severely handicapped adults 
could participate in remunerative work activity. 
However, their impact on vocational service pro
grams seems to have been considerably less sig

nificant than the positive results might suggest. In 
spite of their apparent vocational potential, se
verely retarded adults frequently receive no work 
opportunities (Rowitz, O'Connor, & Boroskin, 
1975), or else participate only in programs de
signed for adults whose "productive capacity is 
inconsequential" (Federal Register, 1974; Com
mission on Accreditation of Rehabilitation 
Facilities, 1976). 

Therefore, the question arises as to what re
searchers should now do to decrease this apparent 
gap between research and service programs. One 
approach is to continue reporting practical proce
dures for teaching vocational tasks which may be 
available to sheltered vocational programs. By 
illustrating the abilities of severely retarded adults 
to perform these tasks, an increased willingness to 
include these individuals in vocational programs 
may be fostered. 

A second task for applied researchers appears to 
be the development of training procedures which 
are increasingly efficient, thereby reducing the 
cost of including severely retarded persons in shel
tered vocational programs. Related to this issue is 
the apparent increase in efficiency of training on 
successive task segments in the present study. Ac
quisition of segment 1 required 28 hours, 40 min
utes, while segments 2 and 3 required only 7 hours, 
40 minutes and 8 hours respectively. A possible 
explanation for this dramatic reduction in training 
time is that the subject acquired behaviors which 
facilitated performance in the training setting, in
cluding sustained attention to the task and consis
tent responding to verbal, physical and gestural 
cues used by the trainer. Another potential expla
nation is the possibility of an increase in the 
trainer's skills in obtaining and reinforcing correct 
responses. A third possible explanation for the re
duction in training time during Segments 2 and 3 
seems particularly important. Training may have 
become more efficient because the trainee devel
oped generalized skills or "operations" (Becker, 
Englemann, & Thomas, 1975), which resulted in 
the correct performance of some untaught steps 
which were similar to those taught previously. For 
example, steps 7, 11, 15, 19, 23, 27, and 31 all 
involved obtaining one part from the bin behind the 
marker immediately after the marker had been 
moved. After training on a few of these steps in the 
first two segments, the trainee also began respond
ing correctly to the steps which had not been 
taught. That is, the trainee had developed an oper
ation of following a particular stimulus characteris
tic (the marker in front of a parts bin) with the 
response of reaching into that bin to obtain one 



part. This would suggest that generalization had 
occurred across the irrelevant dimensions of loca
tion of the bin and particular type of part. 

This generalization poses a set of particularly 
interesting questions for future research on voca
tional training. Can a set of generalized skills, or 
operations, be identified which are applicable 
across several tasks typically found in sheltered 
workshops? Will pre-training on these skills in
crease a severely retarded individual's overall suc
cess in community vocational programs? And fi
nally, can these operations be used as a basis for 
task selection and assignment decisions within 
workshops? 
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